Phosphate free perfusion prevents washout of tissue creatine in Langendorff perfused rabbit heart.
Rabbit hearts were perfused with Krebs-Henseleit bicarbonate buffer supplemented with 15 mM glucose and 10 mU/ml of insulin +/- Pi. At the end of 60 min the hearts were freeze-clamped and the content of ATP, creatine phosphate, creatine, lactate, pyruvate, DHAP and 3-P glycerate were determined enzymatically in neutralized perchloric acid tissue extracts. The free cytosolic ADP and Pi and the cytosolic NAD+ redox and phosphorylation potentials were calculated from the measured metabolite concentrations. Pi free perfusion resulted in increased creatine, free cytosolic ADP and cytosolic phosphorylation potential, decreased calculated free Pi and no change in cardiac ATP and creatine phosphate content. The increase in the cytosolic phosphorylation potential was due to the lowering of cytosolic free Pi. The increase in ADP was due to the increase in creatine. The increase in creatine appeared to be due to an inhibition of creatine efflux from the heart during Pi free perfusion which was mediated by an enhanced Na+ electrochemical gradient.